Background: An association between essential hypertension and defective insulin secretion has been identified. Objective: To estimate fasting serum insulin level in adult male with essential hypertension to observe its relationship to hypertension. Methods: This cross sectional study was conducted in the Department of Physiology, Dhaka Medical College, Dhaka from July 2012 to June 2013. A total number of one hundred fifty male subjects were selected with age ranging from 25 to 45 years. Seventy five male essential hypertensive were enrolled from Out-patient Department of Medicine, Dhaka Medical College Hospital, Dhaka. Age matched seventy five apparently healthy males were studied as control. Fasting serum insulin level was measured by ELISA method and fasting blood glucose by glucose oxidase method. For statistical analyses, unpaired Student's 't' and Pearson's correlation coefficient (r) tests were performed. Results: Fasting serum insulin level was significantly (P<0.001) higher in essential hypertensive male patients than normotensive subjects. Fasting serum insulin level shows significant positive correlation with systolic blood pressure in hypertensive patients. Conclusion: This study reveals that essential hypertension has positive and significant relationship with fasting serum insulin level.
Introduction
Medicine in collaboration with Directorate General of Health Services and World Health Organization in adults aged >25 years. According to the survey, prevalence of hypertension is 17.9% in general, 18.5% in men and 17.3% in women. There is interplay between environmental and genetic factors that contributes to the pathophysiology of essential hypertension. 4 Insulin is the most potent anabolic hormone which is essential for appropriate tissue development, growth, and maintenance of whole body glucose homeostasis. 5 Studies have reported relationship between elevated fasting serum insulin level and various metabolic disorders including non-insulin dependent diabetes mellitus, dyslipidemia and
Received February 2014; Accepted September 2014 n Bangladesh, now-a-days a considerable number of people are suffering from essential hypertension. Morbidity and mortality from this disease is also alarming. 1 Hypertension is a recognized modifiable risk factor of cardiovascular disease (CVD), stroke and end stage renal disease. The prevalence of hypertension has increased in young men than in women. 2 In more than 95% of cases, a specific underlying cause of hypertension cannot be found. Such patients are said to have essential hypertension. 3 Bangladesh Noncommunicable Disease (NCD) Risk Factor Survey 2010 was carried out by Bangladesh Society of I Article hypertension. 6 Elevated levels of fasting serum insulin was found associated with increased risk of cardiovascular disease. Epidemiological studies have identified an association between hyperinsulinemia (elevated fasting and postprandial insulin levels) and hypertension. [7] [8] [9] In contrast some investigators observed no significant difference between the healthy subjects and essential hypertensive patients in regard to fasting serum insulin level. [10] [11] So, the precise nature of the relationship between fasting serum insulin level and essential hypertension remains still obscure. Therefore, this study has been designed to assess the fasting serum insulin level in adult male with essential hypertension.
Methods
This cross sectional study was conducted in the Department of Physiology, Dhaka Medical College, Dhaka from July 2012 to June 2013. Protocol of this study was approved by Ethical Review Committee of Dhaka Medical College. Seventy five male of 25-45 years of age with essential hypertension participated in this study. They were selected from Out-patient Department of Medicine, Dhaka Medical College Hospital, Dhaka. Age matched seventy five apparently healthy males studied as control group for comparison. All the subjects were free from any endocrine disorder, renal disease, psychic disorder and any hereditary disease.
After selection of subjects, the objectives, nature, purpose and benefit of the study were explained to the subjects in details. Informed written consent was taken from all the participants. The subjects were advised to attend the laboratory in the Department of Physiology of Dhaka Medical College, Dhaka between 8 AM to 10 AM. After taking detail personal history, drug history, past medical history, all clinical examinations were done, Then anthropometric measurement including height, weight and BMI were taken. 5 ml blood from all subjects was collected after an overnight fast (at least 12 hours). All the information was recorded in a data schedule.
Fasting serum insulin level was assessed by
Enzyme Linked Immunosorbent Assay (ELISA) and fasting blood glucose level was estimated by glucose oxidase method in the laboratory of Department of Physiology and Molecular Biology, BIRDEM Academy, Dhaka. Data were expressed as mean and standard error (SE). For statistical analyses, unpaired Student's 't' and Pearson's correlation coefficient (r) tests were used. All data were analyzed by SPSS 13.5 version.
Results
General characteristics of the subjects are presented in Table I . Systolic and diastolic blood pressure were higher in hypertensive patients.
Fasting blood glucose level was almost similar in both essential hypertensive patients and controls.
The mean (+SE) fasting serum insulin level in hypertensive patients was higher than that of controls, which was statistically highly significant (p< 0.001) (Table II) . Correlation analysis between fasting insulin level and both systolic and diastolic blood pressure shows positive correlation in hypertensive patients but it was statistically significant for systolic blood pressure only. But there was almost no correlation between these two parameters in control subjects. (Figure 1 & 2) In addition almost no correlation was found between glucose level and fasting insulin level in both hypertensive and control subjects. (Figure 3) 
Discussion
In the present study, fasting serum insulin level in control was almost within normal range and also similar to those reported by the various investigators from different countries. [6] [7] [8] [9] The mean value of fasting serum insulin level was significantly higher in adult male with essential hypertension when compared with that (n=75) of controls. Systolic blood pressure and diastolic blood pressure show positive correlation with insulin but was significant only with systolic blood pressure. This finding is consistent with the findings of some other investigators of other countries. [6] [7] [8] [9] 12 Elevated insulin level may alter blood pressure as it has effects on the sympathetic nervous system and renal sodium reabsorption. It has been suggested that sympathetic over activity may lead to structural changes in the microvasculature. Which ultimately increases blood pressure and decreases peripheral glucose uptake. [6] [7] [8] [9] Again, essential hypertensive subjects have significant defect in activating the insulin receptor. There is decreased insulin action on insulin receptor (IR) which reduces the activation of receptor tyrosine kinase. As a result, decrease in receptor Autophosphorylation and tyrosine phosphorylation of IRS-1. Also, there is decrease in activation of phosphatidyl inositol (PI) 3-kinase, a subunit of IRS-1. This IRS-1 causes decrease glucose transport to skeletal muscles. 12 In the present study, fasting serum insulin level is increased in adult male subjects with essential hypertension and essential hypertension has positive correlation with fasting serum insulin level. Whereas no correlation was found between insulin level and blood pressure in the control subjects. This finding supports the relationship between insulin level and elevated blood pressure in hypertensive subjects which may be linked to the defective mechanism in insulin secretion. But the exact mechanism is not elucidated as the insulin receptor activity and serum catecholamines level were not assessed in the study.
Conclusions
This study concludes that fasting serum insulin level is elevated in adult male subjects with essential hypertension which has strong relationship to elevated blood pressure level.
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